(l2)1*»ia*ft#?ifc»-3lxT4>IB**LtcHBlH« 
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(5i) mmmftm 1 : 
(2i) mmmmm^i 
Hi) mmthMB: 

(25) mi&aiiiavff: 

(26) SRR^MOWfS: 

(30) ffiSfclf t 1 — £: 

*#Jjl2004-067226 



C08G 61/00, C09K 11/06 
PCT/JP2004/017675 
2004 ^11 ^22 B (22.11.2004) 



2004 mo B (10.03.2004) JP 



(71) ihmx(mm^m<±x(Din^.miz^i^x)i ^iii 
fTift& xnmikmmmmm (japan science and 

TECHNOLOGY AGENCY) [JP/JP]; T 3320012 JSi* 
JI|Prfi*fflTlZgTS 1 f 8^ Saitama (JP). 

(72) XH*; JScfctX 

(75) IB SB #/ UK A f*H(COLNTC0^): p8 |A 
(TOBE, Yoshito) [JP/JP]; T6590096 ^MWzWMrfi iU^ 
HT30-3 Hyogo (JP). MM (HIROSE, Keiji) [JP/JP]; 
T5630105 ^BEJSaffiSBSffifflT»T^S^3-28-5 Osaka 
(JP). 

(74) ftIA: Wit (NANJO, Hiromichi); T5300047 X 

Rjff *BEm*Ka^an 3 t a 2 » 9 « a e;u 5 n 

Osaka (JP). 



(si) »SBu**(Dai*»y. *xcD«Ha)Hrt«Bi36^ 

RT*B;: AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
BW, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, 
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, KE, KG, KP, KR, KZ, LC, LK, LR, LS, LT, 
LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA, NI, 
NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, 
SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, 
VC, VN, YU, ZA, ZM, ZW. 

(84) ft£BfX39*0&iMKij* ±T<Dmm<D&m&mtf*i 

t£j: ARIPO (BW, GH, GM, KE, LS, MW, MZ, NA, SD, 
SL, SZ, TZ, UG, ZM, ZW), a-7V7 (AM, AZ, BY, 
KG, KZ, MD, RU, TJ, TM), 3 — □ V (AT, BE, BG, 
CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, IE, 
IS, IT, LU, MC, NL, PL, PT, RO, SE, SI, SK, TR), OAPI 
(BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR, NE, 
SN, TD, TG). 



(54) Title: MOLECULAR- WIRE TYPE FLUORESCENT CHIRAL SENSOR 
(54) #6HB<D«ifr: »^ 9 ^ ^-IS^tt* 7iUt 




m 

C 2 - 30 alkylene optionally having a heteroatom. 



(I) 



(57) Abstract: A fluorescent molecular wire 
which comprises a fluorescent polymer main 
chain and, connected thereto so as to enable 
conjugation, an optically active substituent 
represented by the following formula (I): (I) 
wherein R 1 represents hydrogen or Ci_i 0 alkyl; R 2 , 
R 3 , R 4 , R 5 , R 6 , R 7 , R 8 , and R 9 each independently 
represents hydrogen, optionally substituted C^o 
linear alkyl, optionally substituted C 2 . 3 o branched 
alkyl, optionally substituted C 3 . 30 cycloalkyl, 
optionally substituted C 6 . 30 aryl, or optionally 
substituted C 7 . 30 aralkyl, provided that R 3 and R 7 
may be bonded respectively to R 4 and R 8 to form 
optionally substituted C 2 _ 60 alkylenes; and R 10 
and R 11 each independently represents hydrogen 
or Ci.is alkyl optionally having a heteroatom, 
provided that R 10 may be bonded to R 11 to form a 
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R\ R\ R 5 , R\ R\ R\ *3it^R B «, WWUr, **JR 

% £v\^3lfifc3~3 oo|^r;^;H, Bil^^r UTV^t^ iv^JWK 
6-3 0O7JJ-/HI, &5v>ttitijyESr^rurv^-ct ±v^#»:7~3 o 

CDT R 3 i R 4 jo it^R 7 i R 8 fi-^^tb^ LTn 



(57) 
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PCT/JP2004/017675 



m m m 



ir.EffiUTV^ (tM2004-75624 ^*Sr#fOi i) „ flffcff, 

j^ros; : 
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ri[uiot4D5I^I«^«f. (Kite, gbte*^ hA-<£> 

3r—M^m-5^xmm-tz> 0 





WO 2005/087835 
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fbTV>5 O^r— A<£> (B) ; T. M. Swager, Acc. Chem. Res., 31#, 201H, 
1998^; tsttbm^ ttz—ffi&£Tfi7*nmA. it^, 56#, 62JC, 2001^Sr 



io ^mco^t) o 

15 -v— ©«*ce*A J ^«Yt:»7G«fi:dssE^i-s (Ji1e*^-a© (b) 

nested v ^—(Dw&fe, &&m&&W}\^T^zmm^*/i"¥—&i *m<o 

(Q. Zhou&^T/T. M. Swager, J. Am. Chem. Soc. , 117#, 7017H, 1 
25 995^ ; Q. Zhou*5«fcOT. M. Swager N J. Am. Chem. Soc., 117#, 12593H, 

1995^ ; K. B. Crawford b s J. Am. Chem. Soc., 120#, 5187H, 1998^-; 
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J. -S. Yang:j8<fcTJ*T. M. Swager, J. Am. Chem. Soc. , 120#, 5321H, 199 
8^ ; J. -S. Yang*5«fctW. M. Swager, J. Am. Chem. Soc, 120#, 11864 
M, 1998^ ; f£bZPte, J. Kim^, Angew. Chem. Int. Ed., 39#, 3868K, 

mm <vm^ 

^ej« s £*t©5£' (i) : 



R 10 R 11 




(I) 



(5£*, R 1 ^ 7X^^^fcf^^mi~l 0(DTA"*/\>>m&xkl, ; R 2 , 
R\ R\ R 5 , R\ R\ R\ *3«fO«R 9 «, ^^Mtt UT, Tk^JE 

«fcV\£&|HR3~3 O^^T/V^r/V^ ffi^^LWTk iV^SHBc 

6~3 oory-/^ fc5v^«sms^^■L-cv^-r l b «fcV>jSUIHfc7~3 0 
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(DT^/V^ ;vm % -t & , R 3 t R 4 33 «t Z$ R 7 t R 8 f± ft^tUfe-g* b T , 
1 ^J^LT^f nJJ^^LTV^T t> «fcV\&*B[ 2-30 ©T^vyS 

a^v^o (7^=zu>>^~u^) mm. jKn'(f.t7x=v 

r L T ffrfEtf? y -3£iK \zl 3) y 7° V is if £ tiX V > 5 „ 




(II) 
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TR\ R\ R\ R\ R\ R 7 , R\ *3«fct*R 9 fii N ^fl^tlM^LVX, 

~3 0 R 3 R 4 £5 J; t^R 7 £: R 8 te^rtL^ti^^ 

II): 




R 13 
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5 

sift a^^^^(D^Brm^^^^ j>/n?fo5 0 

m 3 J3\ ^0J©^'l4^r7^ -f- (s, s)-i om^jg-^r 5 
io yto^^inisf^^ b/ve&So 

i4(t ^HJO^'|4^!7^^— (S,S)-1<£>463 nrnf^tf 5^fc3&£? 
2-757-l-/n/V-;v©Mi0|i^t^77-efc5. 

«\ ^UTD-^ti, *°y (ru-vyxf^vy) =»afi % #?y (ry 
*°y (7xsi/m7ssi/y) #5t s #y (^-w^^v 
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5fc^stt*f*s^#y (7x=^x^vy) ©^^j^ainijfttestb 



ft£as*&3*&£ft#5 0 rcj:5^oSJIStt, &#fei3«kt*^ : «HMi 
b < fi % l ~ 2 o offiK* Itft&WRTA'^/v^ jpzmWc 1-20© 

£XT<D^ (I) : 



(5£*K R 1 ^ TK^M^^Tcf^^l-l OOT/^/^S^U ; R 2 N 
R 3 , R\ R\ R\ R\ R 8 ^ *5«ttJ«R 9 tt, ^^fMfiiLT, 7K*J?C 




(I) 
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^LTV^TfcJ;V\BfclHfe2~3 0©Ml7;V«, SUISSE LTV ^ 

6~3 0O7!)-;H, fc«v^tt■|a^fea£t:^b■CV^"C 1 ^> J;v^*Sfc7~3 0 

lilSSrf Utv>T i fej;v^i5:2~ 6 o .J; 
< ; -tbTR 10 *5j:t5R ll r3:, ^ftiiSLT, **JS^*fett^n 
M J f : S:^rUTV^t>J:v^3lHRl~l 5 ©r/v^/^^i-d^ R 10 £r x 

<HB?J&LTl^T& £VV) T?^$tb5 0 

R 1 f^> **JS-7"*feW: i K3(f*l~l 0(D7;i/^IIr,7t o £P*L<W\ 
R 1 s 7X^J1^*3 «t tj« ^ T & 5 o 

R\ R\ R\ R 5 , R 6 N R\ R<\ *3«fa«R 9 f± N ^timtSLT, 

JSa6Sr^rUTV^Tfe J:v^^2~3 0 ©^fei7;v^;vS, L 
Tl^T& £V^ififc3~3 OCD^T/V^X, H&SSr^r LTV^Tfc £V> 
^ifc6~3 0©7y-;H, &^r«ity£&^LTV^fcJ:V^*#7 

~3 0©7 7/V«^^ R 3 <J;R 4 *5J;Tj?R 7 ^R 8 «^^tL^ 

lt, *&S«r^LTi^Tt>J:v\&MJc2~6 or/^u^m^^vxh 

-?\ HSfD^ a?mm*) ^^WffctiSo 

£?l£L<te N R 2 N R 3 s R\ R\ R\ ftXTtR 8 ^ 7kmm*T«foZ> 0 
R 5 ^XX^R 9 t ttii, ^^=/^^l-^7^/V^^C0^^6~3 
0 COT y 1-7^ ft ^©fiS^t LTV^Tli cfcV^^f 

»3-3 0»ttT^^aE*^W6,tb*o #*b<tt, «6~12 
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10 



15 



20 



1- (3, 5-v^9Vl") 7 31^/^*3^1^1-^-2-^7^/^ 
^TLTV^T% £V^Sfifcl ~1 5^T/V^/«^^i-^> R 1 °*3 «fcO*R 1 1 

- [ (CH 2 ) p -0- (CH 2 ) q ] r - 

rttl-C*)5jllB-^7 9J>-6 it'fe t> , - -<DW&. )fc^tt^ttS 
fi, KToS: (II) : 




(II) 



25 



(xt^s R\ R 2 s R 3 , R\ R 5 , R\ R\ R 8 s #5£t>*R 9 tes ±.!B5t 



WO 2005/087835 



PCT/JP2004/017675 



11 

^ © J: 5 ^t5fetWl7^ f - i Ut amia-i, 5$ (I I I) : 




^tfS^tfbftSo -<£5£ (III) Tr*^tb<5^%^^:^tt^SmS^ 
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^jr^&D, mtr-; ^Srtii£i-6r ^^RTtifji^So ^y^-=fe^ 

R fc « S iif<D V >"f^^ T ^ >m & b O^T ^ 7 m*5 J; U?^ GDitaJf^ J; 
9 5 fate, -%M±<D±iPmikfc £ o T&$£ £ tt# 

-e— M<D$gl8-^ 7 i/-6 2004-75624 ^£r#ff<?) £ 

(Q. Zhou&iOT. M. Swager, itufcti ; K. B. Crawfor 
dfe, ItluB ; J. -S. Yang*5J:I^T. M. Swager, m fctj ; ft t^tcl, J. Kimk, 
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j^—nmmjj&K, m^m^^w -m^K 

T#btb#5 0 Mfctf; -hfEsS (III) fc&V^T, R 12 *5J:t^R 13 ^^ 




^f3i©MMl'j:oT, (s)-^Tv^gt ((s)-3) 
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tt^^l7^^r— Sr, z^y^i^ sKU^ntVy, s^y^^t^ 

10 fcJEfc^bfcj&^ttfc^-efcoTfc £V\, «fc 5 ^ ^ISK^^r^/^^f- 

20 (a) NMR*^ hA> : j&MMt^M;*^? h/V JE0L JNM-GSX-270, AL-400, 

Varian Mercury-300 

(b) IRX^? h/V : JAS007— y^^^^gff. FT/IR-410 

(c) : JASC0 f&#A'ti&btir DIP-370 

(d) : mfflfcttZfty h7°W h 
25 (e) ^r^^^ : jEOL JMS-DX303HF 

( f ) LC^**^ h/V : SHIMADZU LCMS-2010 
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(g) ~f^% v A^nv ysf^-yj^- . MERCK Silica-gel 60 (70-23 
0 mesh ASTM) 

(h) ytW^SSi^^7A^nvh^77^-: B^flflU 
LC-908 600X20 mm JAUGEL-1H, 2H GPC 

( i ) WM? n-v h^^^^w- . MERCK Silica-gel 60 F 254 
( j ) HPLC : HITACHI L7100, L7420, MightySil RP-18L 150-4. 6, SHIMAD 
ZU LC-10AT, SPD-10A 

(k) mw^umM*^? : hitachi u-3310 

( 1 ) Y7V : JASCO FP-6600 o 




(S,S)-6 



20 mL^tt^^^^^i-rT^A, iA*97^*PWs ^it^^-t^ 

!7{kiH(I) (3. 5 mg, 18 ^mol) *5 n n bf* (-/O^s. h JJ 

(PdCl 2 (PhCN) 2 : 27.5 mg, 72.1 jumol) £;&rjx. % T/l^>"«| 

(#H2 O O 4 - 7 5 6 2 4f &f (414 mg, 762 /zmol) 

O h y ^/UT ^ >- (6. 0 mL) *§?j£&;&n*., § b K h V xf/V7 $ > (l. 0 
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mL) T?i5fe^bTS6b3&/y^ 0 h V >f ^ (20 A L, 74 

Atmol) *JiU«(hMf;PS/!;^)7Wy (150 M L, 1. 06 mmol) 

(mmmm n-^^f-^/gt®i^^=9/i) N j*^-? y ^ ^ /v^h p 

LCT'flLT, ^7?>^-7VKS,S)-6 (184 mg, 328 .umol) 
#£LT#fc (Hza*S43%) „ SfcJJSC**© (S, S)-5 (165 mg, 304 .umol) £E 
i&Lfc (4X^40%) D 

ik'atyd (S, S) -6 : *H NMR (270 MHz, CDC1 3 ) 5 8.39 (s, 1H) , 7.35-7.27 (m, 
12H), 4.72 (s, 4H), 4.66 (dd, J = 8. 8, 3.1 Hz, 2H), 3.79-3.58 (m, 1 
2H), 0.21 (s, 9H) ; 13 C NMR (67. 8 MHz, CDC1 3 ) 6 156.2, 138.5, 133.2, 1 
28.4, 127.9, 126.8, 124.6, 113.9, 105.1, 92.1, 81.4, 74.9, 70.6, 70. 
3, 68. 9, 0. 19 ; IR (KBr) 3346, 3061, 3029, 2955, 2898, 2866, 2150, 16 
07, 1480, 1453, 1096, 856, 701 cm" 1 ; MS (APCI) m/z 559 (M-H)" 0 

imnm 2 tvks, s)-i<D^m 





"0 OH O 




K 2 C0 3 



O OH O' 




MeOH, THF 




(S,S)-6 



(S,S)-7 
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^-7=7^t2\c #7 tvKS, S)-6 (160 mg, 285 /zmol) % rf7t 

Ko77y (1.5 mL) % (2.0 mL) , £5 £7J^M# J) !7A (89 m 

g, 650 ^mol) ^D^L, l#fflS?aiaft#tfc 0 KJfc^aifimc-MSteT 

m : n-^^f-^/I^^^/V = 4/1) fc«fc ^ 7 7 !7 

— S)-7 (130 mg, 266 /zmol) ^M/feSf* £ UT#7c (4X^9 
3%) o 

^^#j(S,S)-7 : : H NMR (270 MHz, CDC1 3 ) 5 8.43 (s, 1H) , 7.35-7.27 (m, 
12H), 4.73 (s, 4H), 4.66 (dd, J = 8. 7, 2. 3 Hz, 2H), 3.79-3.58 (m, 1 
2H), 2.94 (s, 1H) ; 13 C NMR (67.8 MHz, CDC1 3 ) 5 156.4, 138.5, 133.4, 1 
28.4, 128.0, 126.8, 124.7, 112.7, 83.6, 81.4, 75.4, 75.0, 70.6, 70.3, 
69. 0 ; IR (KBr) 3337, 3292, 3060, 3029, 2905, 2866, 2104, 1608, 1480, 
1452, 1266, 1094, 758, 701 cm -1 ; MS (APCI) m/z 487 (M-H)" 0 

imMm 3 •: ft&m 8 <D&m 



mtx/v^ r> a^*3 £ tj?^ ^ t j v ? * # — *7 - ^mm l tzM% l fc3o 

0 nMD-r^y^^^fc, i/fuvyt?^ (108 mL) *3J;U^^/ — >V (43 m 
L) ^rAtb, (1.50 g, 8.55 mmol) s BTMA IC1 2 (3.28 g, 

9. 42 mmol) (BTMA : ^is&fr h ]) 7^T^^=!7^) N *5 ^XI^M^J ;V 




8 
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/i) xmmvfro n— ^-y-^zzw^iktex *)i\&®s (1.90 g , 6.36 

mmol) £&Sfe£Hfc*£,f| £ lt#fc 0ft^74%) 0 

-ff^#J 8 : Sk<& 82 > °- 82 - 5 °C ; *H NMR (270 MHz, CDC1 3 , 30 °C) 5 7. 67 
(d, J = 2. 0 Hz, 1H) , 7. 34 (dd, J = 8. 4, 2.0 Hz, 1H) , 6. 52 (d, J = 8. 
4 Hz, 1H), 4.10 (s, 2H) ; 13 C NMR (75.5 MHz, CDC1 3 , 30 °C) 5 143.6, 1 
39.7, 136.7, 117.1, 109.9, 78. 3 ; IR (KBr) 3399, 3299, 3178, 1623, 15 
76, 1471, 1385, 1290, 1030, 870, 814 cm -1 ; MS (EI) m/z 297 (M) + G 

mmm 4 : K&m 9 <o^m 




8 9 



(500 mg, 1.68 mmol) *5.fctf5JS (3.4 mL, 171 mg, 4.69 mmol) 

x-xMwi,fr 0 Tkmxo °c(^#b, mmmi-hv ?a (150 mg , 2.17 mmo 

1) (Dykmfc (1.3 mL) ^riTLfeo S'JcO30 mL ^.X :7 ^ m ^^7^ 
;y — 7 — Sr^tU ^^1) 1>A (549 mg, 3.97 mmol) x 7jc (8 m 

L) N &£XPi?^/UT^ V (320 /iL, 224 mg, 3. 06 mmol) ^Px, 7jC^ 

fc 0 KJS»TLct-r^r:^^L7h 0 i-r/^itiii, «£il £f&fn^±g 
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(565 mg, 1. 48 mmol) t UT#7c (W88%) 0 

4ti&®J 9 : *H NMR (270 MHz, CDC1 3) 30 °C) 5 7. 88 (d, J = 2. 0 Hz, 1 
H), 7.50 (dd, J = 8. 5, 2.0 Hz, 1H) , 7.13 (d, J = 8. 5 Hz, 1H) , 3.78 
(q, J = 7. 1 Hz, 4H), 1.30 (bs, 6H) ; 13 C NMR (75.5 MHz, CDC1 3 , 30 °C) 
6 148. 1, 140. 5, 136. 4, 120. 5, 119. 7, 88. 3, 49. 4, 42. 3, 14. 6, 11. 0 ; 
IR (neat) 2973, 2932, 2870, 1544, 1457, 1408, 1338, 1248, 1201, 1109, 
1035, 819, 590 cm -1 ; MS (FAB) m/z 382 (M+H) + e 

mmm 5 : it^mo^m 



10 mL ^tt^77^att^A, ^n-WiPf, *5<fctJ^^ 

3^^#lB|(I) (18. 9 mg, 96.3 ^mol) fc^^^nnt^ ( b JJ y ^^/^/fr 
^^^^) /^y^^Adl) (PdCl 2 (PPh 3 ) 2 : 33. 3 mg, 47.4 Aimol) ^iPxi, 

(295 mg, 772 /zmol) <Z5 MJ xf;PT 5 (5. 4 mL) *5<fcT* 

( hV4 fcVl^JJ A?) Tir^l^ (200 fxh, 934 nvaol) gr#rjx. N 3 

: n-'^MM') t»Stt, fl^fcUO (259 mg, 593 /zmol) Srltfe^ 
*i (I&*77%) 0 

ffc-^lO : 'H NMR (270 MHz, CDC1 3 , 30 °C) 8 7.68 (s, 1H), 7.32 (s, 



Br 





(i-Pr) 3 Si 
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2H), 3.79 (q, J = 7. 3 Hz, 4H), 1.31 (bs, 6H), 1.13 (bs, 21H) ; 13 C NMR 
(75. 5 MHz, CDC1 3 , 30 °C) 5 148. 1, 136. 1, 131. 2, 120. 8, 119. 1, 117. 6, 
106. 0, 91. 2, 49. 4, 42. 3, 19. 4, 19. 1, 18. 9, 18. 6, 18. 4, 14. 6, 12. 0, 

11. 9, 11.6, 11.3, 11.2, 11. 1 ; IR (neat) 2942, 2891, 2865, 2154, 1532, 
1466, 1379, 1332, 1238, 1202, 1108, 1039, 996, 882, 828, 760, 677 c 

nf 1 ; MS (FAB) m/z 436 (M+H) + c 

Br Br 
(i-Pr) 3 Si — ^ — ^ y— N 3 Et 2 ^ (i-Pr) 3 Si— — — \>~ ' 



Mi^^^WlUt^W (8. 15 g, 18. 7 mmol) , 3 V ^/V (50. 0, mL, 
110 g, 799 mmol) N $3«fct*3#3fS (4.85 g, 19.1 mmol) Sr^JPxL, T/>st 

!> #^/Kfr^A(Jg|l§MS£ : n-^arf-i") Srai-Tr £ fc«fc ?K (7.0 
9 mg, 15. 3 mmol) SrgfeHfe^^ £ UT#7t (W82%) 0 

ih^ll : X H NMR (270 MHz, CDC1 3 ) 5 7.78 (d, J = 8. 2 Hz, 1H) , 7.70 

(d, J = 2. 0 Hz, 1H), 7.06 (dd, J = 8. 2, 2.0 Hz, 1H) , 1.12 (s, 21 
H) ; 13 C NMR (67. 8 MHz, CDC1 3 ) 5 139, 8, 135. 4, 131. 5, 129. 3, 125. 0, 10 
4. 4, 101. 0, 93. 9, 18. 7, 11. 4 ; IR (neat) 2942, 2890, 2865, 2160, 1574, 

1522, 1462, 1448, 1006, 882, 865, 818, 695, 677, 661 cm -1 ; MS (FAB) 
m/z 463 (M+H) + 0 
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Br 



Me 3 Si — ^ 
PdCI 2 (PhCN) 2 



Br 



(i-Pr) 3 Si 



O" 1 



(i-Pr) 3 Si 




— SiMe 3 



11 



.12 



bf'c (5.4mg, 28 /imol) *5 «fc t>*PdCl 2 (PPh 3 ) 2 (6. 3 mg, 9.0 

iumol) TVV^flHfeLfco ^feT/V^^^^y S^ft: £ t>fli££CL 

fclt&mi (75. 5 mg, 163 /zmol) O MJ ;V7 ^ (l. 5 mL) Sr^JP 

X., §6>fC(M;^^/^y/V)T-fe^^^ (48 nh, 33 mg, 340 /.mol) £ 

#S£B&*L V ^/WHPLC-eSiLt, -ffc-£4fol2 (67.6 m 

g, 156 /zmol) SrfcfeSt'feiR'fri UT#fc (lRa£96%) „ 

fc&®12 : X H NMR (270 MHz, CDC1 3 ) § 7.66 (d, J = 1. 5 Hz, 1H), 7.39 
(d, J = 8.0 Hz, 1H), 7.31 (dd, J = 8.0, 1.5 Hz, 1H), 1.12 (s, 21H), 
0. 27 (s, 9H) ; 13 C NMR (67. 8 MHz, CDC1 3 ) 5 135. 3, 132. 9, 130. 3, 125. 2, 
125. 0, 124. 8, 104. 9, 102. 7, 101. 5, 94. 4, 18. 7, 11. 4, -0. 1 ; IR (nea 

t) 2942, 2891, 2865, 2154, 2063, 1532, 1466, 1411, 1379, 1332, 1259, 
1238, 1202, 1108, 882, 862, 760, 692, 676, 661 cm" 1 ; MS (FAB) m/z 43 

3 (M+H) + 0 

mmm 8 : o&m (s, s)-i*<r>&m 
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(S,S)-13 

-IC3^|g(l) (35. 3mg, 180 jumol) *5 «fc I^PdCl 2 (PhCN) 2 (62. 4 mg, 164 

fcfb-a*#Jl2 (759 mg, 1. 75 mmol) <D hi) ^/UT % 1/ (10. 0 mL) Wt^kM' 
ZbKhV ^/VT 5 is (5. 0 mL) LT^ b^A/7c 0 h J? t-7^ 

/U7frX-74>- (100 ML, 369 mmol) Sr^JPx., «7r50 'Cfc^f&Ufco i^£> 
J^fclJ; i^^Ufd^T 7 ^^— 7VKS,S)-7 (889 mg, 1.8 
2 mmol) (75 h D xf;^7 5 >" (25. 0 mL) mWt&iUZL, & bfc h V xf;i/7 
(5.0 mL) 7?^bT^L&A^c 0 50 °C7r 3 0# |KJ}£# Ufd 0 StJ&Ojf 
trftTLCfcT*-^- Ufc 0 1 N &m&%l}X-t£&, x-r^TittlL, 

= 9/1 -> 2/1) Tft^bT, fc£^(S,S)-13 (1.19 g, 1.41 mmol) 3rM 
femfck UT#fc (ifc*81%) „ 

{b^#l(S, S)-13 : MM. 52-54 °C ; *H NMR (270 MHz, CDC1 3 ) 8 8.44 (s, 
1H), 7.56 (dd, J =1.6, 0.5 Hz, 1H), 7.40-7.26 (m, 12H), 7.39 (dd, J 
= 8.0, 0.5 Hz, 1H), 7.29 (dd, J = 8. 0, 1. 6 Hz, 1H) , 4.75 (s, 4H), 4. 
67 (dd, J =8. 9, 2. 9 Hz, 2H) , 3.79-3.54 (m, 12H), 1.12 (s, 21H) , 0.2 
4 (s, 9H) ; 13 C NMR (67. 8 MHz, CDC1 3 ) 8 156. 3, 138. 4, 134. 7, 133. 2, 13 
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2.0, 130.6, 128.5, 128.0, 126.8, 126.5, 124.9, 123:4, 113.8, 105.8, 
103. 3, 100. 1, 94. 0, 93. 2, 86. 1, 81. 4, 74. 9, 70. 6, 70. 4, 68. 8, 18. 7, 
11. 4, 0. 2 ; IR (KBr) 3352, 3062, 3030, 2943, 2893, 2865, 2213, 2156, 
1608, 1591, 1487, 1454, 1250, 1094, 859, 702 cm -1 ; MS (FAB) m/z 863 
5 (M+Na) + 0 

immm 9 ■. (s, s) -14©^] 



10 



(i-Pr) 3 Si- 




(S,S)-13 ( S - S >" 14 



15 

jV^^^te^ XI^ <T A — 7 — bfc20 mh(D-r 

^^=7 ^zj\Z. s # y pis a.*— TVWS, S)-13 (130 mg, 155 /zmol) „ T h 7 
t (1.0 mL) , ^/—/V (500 £t L) , V (5 

0.2 mg, 361 jumol) ^tA^, SO^WJStafcr jf^bfco R^^IIt^TL 

S)-14 (130 mg, 266 unol) %W&MW-t Utftfc (4X^93%) 0 

-ffr^Hfo (S, S) -14 : Jgfc^C 51-52 °C ; X H NMR (270 MHz, CDC1 3 ) 8 8. 46 (s, 
1H), 7.58 (d, J = 1.7 Hz, 1H), 7.42 (d, J = 7. 9 Hz, 1H), 7.38-7.27 
25 Cm, 13H), 4.76 (s, 4H), 4.67 (dd, J = 8. 6, 2. 9 Hz, 2H), 3.82-3.55 (m, 

12H), 3.40 (s, 1H), 1. 13- (s, 21H) ; 13 C NMR (67. 8 MHz, CDC1 3 ) 6 156.4, 
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138. 5, 134. 9, 133. 1, 132. 3, 130. 7, 128. 4, 128. 0, 126. 82, 126. 77, 12 
4.8, 123.8, 113.6, 105.7, 94.2, 93.4, 85.7, 82.1, 81.4, 75.0, 70.6, 
70.4, 69.0, 18.7, 11. 4 ; IR (KBr) 3344, 2942, 2864, 2212, 2153, 1591, 

1537, 1488, 1453, 1344, 1329, 1265, 1245, 1094, 884, 756, 744, 702 
cm -1 ; MS (FAB) m/z 791 (M+Na) + D 



mmmi o : <t^(s,s)-ie<D^m 



(i-Pr) 3 Si 




(i-Pr) 3 Si- 




(S,S)-14 



(S,S)-16 



5 ^©^77^3}^^^, ^D-bi^If, teXXF-^Jf^T-J 

i\M(X) (1.87 mg, 9.52 ^mol) N PdCl 2 (PhCN) 2 (2. 09 mg, 2.98 n mol) , 
&£tJMb^#Jl5 (167 mg, 1260 mmol) ^iBx., T/V=f^S^Lfc 0 
;Vdtl/s*-?}) l/ffcX VBL^fc hV^T'A'T^ is (1.0 mL) &Un?L, ?9 
t> ^^w- 7VKS, S)-22 (104 mg, 135 £i mol) <D Y V ^ ^ (0.5 m 

D sgassr, i/y i/^£^Ti5#r^tfTMTu/io ir^iTifct^ 

y f y xf/l^7 ^ (0. 3 mL) -CSfci^U IT LTcfL sta*t? 1 f&ffl 
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^^V-ls/mk^^S/l) tt^tt, {^%(S,S)-16 (92. 1 mg, 71. 

8 jtimol) %&&mkmt\sXWz. Ofc*53J0 o 

-fb#4fo(S,S)-16 : X H NMR (270 MHz, CDC1 3 ) 5 8.46 (s, 1H) , 7.60 (d, J 

= 1.5 Hz, 1H), 7.44 (d, J = 8. 1 Hz, 1H), 7.40-7.24 (m, 14H), 6.90 (s, 
1H), 4.68-4.64 (m, 6H), 3.90 (t, J = 6. 3 Hz, 2H), 3.82-3.59 (m, 14 

H), 1.73-1.65 (m, 4H), 1.43-1.21 (m, 28H), 1.13 (s, 21H), 0.90-0.84 

(m, 6H) ; 13 C NMR (67. 8 MHz, CDC1 3 ) 8 156. 4, 154. 3, 151. 8, 138. 4, 133. 

1, 131. 2, 130. 6, 128. 4, 127. 9, 126. 8, 126. 3, 125. 4, 124. 7, 124. 2, 123. 

1, 116.0, 113.69, 113.66, 105.9, 94.4, 93.1, 92.9, 91.3, 87.9, 86.3, 
81. 3, 75. 0, 70. 5, 70. 3, 70. 1, 70. 0, 69. 0, 32. 0, 31. 9, 29. 64, 29. 61, 
29. 56, 29. 40, 29. 37, 29. 25, 29. 23, 26. 2, 26. 0, 22. 7, 18. 7, 14. 2, 11. 

4 ; IR (neat) 3345, 2925, 2863, 2208, 2152, 1592, 1532, 1493, 1464, 1 

379, 1265, 1214, 1092, 1016, 910, 884, 757, 733, 701 cm -1 ; MS (FAB) m 

/z 1306 (M+Na) + C 

immmi 1 : ^y^—^-^y h(s,s)-i7©^] 




Q 



Q 



0 >O 



OC 10 H 2 i 



(i-Pr) 3 Si^^-\J 



C10H21O 



C10H21O 



(S,S)-16 



(S,S)-17 



X-7?X=HZ, {^#?(S,S)-16 (980 mg, 763 fimol) N fh7t Kn77 
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(50 mL) N 0 M yyikT Yy^^/VTl/^—Vl* (ff7t K 

P77« (1. 5 mL, 1. 50 mmol) £rAtL, 10^^^T^#Ufc o S 

f--f ^/H>&HP LCT'HtSrtHj; »9, MS,S)-17 

(760 mg, 674 /zmol) Sr»6^4lli UT#fc (i£Z^88%) „ 
fb-^^)(S, S)-17 : X H NMR (400 MHz, CDC1 3 ) 5 8.48 (s, 1H), 7.60 (d, J 

= 1. 5 Hz, 1H) , 7. 45 (d, J = 8. 2 Hz, 1H) , 7. 42-7. 24 (m, 14H) , 6. 89 
(s, 1H), 4.67-4.65 (m, 6H), 3.90 (t, J = 6. 5 Hz, 2H), 3.81-3.56 (m, 
14H), 3.16 (s, 1H), 1.76-1.64 (m, 4H), 1.47-1.12 (m, 28H) , 0.89-0.85 

(m, 6H) ; 13 C NMR (100 MHz, CDC1 3 ) § 156. 5, 154. 3, 151. 8, 138. 4, 133. 
1, 131. 4, 130. 8, 128. 5, 128. 0, 126. 8, 126. 5, 126. 0, 124. 7, 124. 2, 121. 
8, 116.1, 113.7, 113.6, 94.6, 92.7, 91.5, 88.0, 86.1, 82.6, 81.3, 79. 
--1-, 75.1, 70. 5, 70.-3-, 70-2 7 70. 0,- 68.-9, 65.-8,- 32. 0,- 31.9, 29r65,~ 29.6 
3, 29. 62, 29. 58, 29. 41, 29. 38, 29. 2, 26. 2, 26. 0, 22. 7, 14. 2 ; IR (nea 
t) 3304, 2925, 2855, 2207, 1593, 1534, 1492, 1465, 1378, 1264, 1213, 

1094, 757, 701 cm" 1 ; MS (FAB) m/z 1150 (M+Na) + C 

mmm 12 : v << j r- (s, s) -io>&m 




n 



(S,S)-17 



(S,S)-1 
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AK7-i bfc 0 H^-fbffl(I) (11. 6 mg, 59.1 ju mol) $3 &T*T V 9*c* ( f> 
!J 7xs^*^7>f y)^7i?!>A(0) (Pd(PPh 3 ) 4 : 53. 0 mg, 45. 9 mol) 

— co.--, h (S, S)-17 (561 mg, 498 jumol) 0^y7ntVV75 7/f/V 
(v/v=7/3, 40.0 mL) &m&M*.* «^T50 tfdDll, 20B#P H m 
#bfc 0 50»TflL 2 N SieDi, ^nn^tittiU #$IJl£rf& 
fn^TR-e^bfco «7X^^^^>7A^Mb, *»bfc8U PINT 
7/VMHPLC}CtiSt5rHa »9s ^17-r-^r— (S,S)-1 (450 m 

g) &*-vzs&'&mfcb UT#fc (4za*S9i%) o 
[ifcRWl : -fb^#(S,S)-19©^] 



30 mL ^#§t^77^3|Ct7°^^, Wf, *3«fct^r^ 

1/9*9*- 7 — SrgfltU it^l8 (1.50 g, 2.34 mmol) fciUfcTT 
/U=f>-e^b7t„ 7h7t Ko7?y (16 mL) £AtK — BMH6fc*-3:* 
7— /^"C-76 °C^l?^*PbfCo 1.6 M n-^VHJ (— ^rf-^^) 

(1. 8 mL, 2. 88 mmol) Srl0#3WT?RTU 2 B#P^30#^£|J bfcfl* £>^t# 

= <7A7k^^7JPX.s x^tttlfll, «il^»P^7j<7?^bfc 0 
i§7j<?»-^ ^ ^ 17 A "Zftm b N b fc# N J? # ?!V% 7A^PVF^ 




18 



19 
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(229 mg, 1.28mmol) fgr^-fefttl^ 1 LT#fc (42^55%) „ 
: *H NMR (270 MHz, CDC1 3 , 30 °C) 6 7. 32 (d, J = 3. 0 Hz, 1 
H), 6.82 (dd, J = 8. 9, 3.0 Hz, 2H), 6.71 (d, J = 8. 9 Hz, 1H), 3.92 
(t, J = 6. 6 Hz, 2H), 3.87 (t, J = 6. 6 Hz, 2H), 1.84-1.68 (m, 4H), 1. 
53-1.27 Cm, 28H), 0.88 (t, J = 6. 9 Hz, 6H) ; 13 C NMR (67.9 MHz, CDC1 3 , 
30 °C) 6 153.69, 152.07, 125.32, 115.36, 113.09, 87.00, 70.24, 68.8 
9, 31. 99, 31. 96, 29. 66, 29. 63, 29. 44, 29. 42, 29. 38, 26. 19, 26. 09, 22. 
76, 14. 19 0 



litrnm 2 : ft&m (s, s) -20©^] 




~7?^^XC S {b^(S,S)-13 (539 mg, 641 jx mol) N rh7tKn77V 
(22 mL) N ^im.O M 7 yftrr h 7 7Y;V7 ? A (fh7t Kn 
7 (2.8 mL, 2.80 mmol) 45^KM#bfc 0 SifciSTL 

CtcT^^* — Lfc„ 1 N ^BfeSrJP^^, x-7/K'iWL, «IJI£r^ 

<7VV# 7^^nvb^77^- (Jll!ffl^$£ : n — ^i^V/S^H^^V = 4/1 
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^b^(S,S)-20 (349 mg, 570 nwol) 

T#fc (W89%) „ 

{^%(S,S)-20 : MM 54. 5-56. 0°C ; X H NMR (270 MHz, CDC1 3 , 30 °C) 8 

8.47 (s, 1H), 7.60 (d, J= 1. 3Hz, 1H), 7.44, (d, J= 7. 9Hz, 1H), 7. 
39-7.27 (m, 13H), 4.76 (s, 4H), 4.67 (dd, J = 8. 4, 3.0 Hz, 2H), 3.8 
2-3.57 (m, 12H), 3.41 (s, 1H) , 3.12 (s, 1H) ; 13 C NMR (67. 9 MHz, CDC1 3 , 

30 °C) 5 156. 6, 138. 5, 134. 9, 133. 1, 132. 4, 130. 7, 128. 5, 128. 0, 12 
6.9, 126.8, 124.9, 124.5, 122.4, 113.5, 94.4, 85.5, 82.7, 82.4, 81.9, 

81. 4, 79. 3, 75. 1, 70. 6, 70. 4, 69. 0 o 

:^m(S,S)-2<D^m 



H- 




(S,S)-20 

(S,S)-2 

fcH?fc3H(I) (17.5 mg, 91.4 /zmol) &5 X XfPd (PPh 3 ) 4 (60. 2 mg, 52.1 ^ 
mol) ^flX-TT/V^Vg^Lfco f Jf)T;Vd>/^'y y^ti 
£5Wc 1/ (1 mL) ^P^Lfc 0 #CV^ ^^T/V^V^^y >- 

Dl&^LT&V^clb-a^ig (501 mg, 969 ^mol) COhPxf;k7> 
V (720 jbL) mm*m*-, ^hi^hV^^T^^ (1.28 mL) Ti&}f Lfco 
££>fc> ^feT/l^rfV^^y^^J; ^9^b'r*5V^7 v c^^(S,S)-20 (26 
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0 mg, 424 jtmol) CO hV xf^7 ^ ^ (3 mL) $&0t&tt\%_^ £ ibfc hV ^ 
(4 mL) "Ci5fc$£U 2^W30^m#bfc Q ^STLCCT^^^ 

h^77^- (Mflfl?§$£ : n—^l^/'Sl^n^/t' = 4/1) % #CV>-eU 
-f^/V^HPLCTrlf^LT, {^%(S,S)-2 (437 mg, 314 w mol) ^Jf^-fe 
LT#fe mm 4%) 0 
-f^#;(S,S)-2 : S£,& 39. 0-39. 5°C ; X H NMR (400 MHz, CDC1 3 , 30 °C) 5 
8.42 (s, 1H), 7.64 (d, J = 1. 5 Hz, 1H), 7.48 (d, J = 8. 1 Hz, 1H), 7. 
39-7.26 (m, 13H), 7.04 (d, J = 2. 7 Hz, 1H), 7.00 (d, J = 2. 7 Hz, 1H), 
6.86-6.76 (m, 4H), 4.69 (d, J = 11.2 Hz, 2H), 4.67 (d, J = 11. 2 Hz, 
2H), 4.65 (dd, J = 8. 9, 2. 7 Hz, 2H), 4.03-3.56 (m, 20H), 1.87-1.65 
(m, 8H), 1.53-1.21 (m, 56H) , 0.90-0.83 (m, 12H) ; 13 C NMR (101 MHz, CD 
Cl 3 , 30 °C) 5 156. 43, 154. 13, 152. 80, 152. 77, 138. 56, 134. 00, 133. 23, 
131.53, 130.24, 128.44, 127.95, 126.80, 126.35, 125.44, 124.70, 123. 
26, 118.59, 118.40, 116.89, 116.70, 114.51, 114.20, 113.93, 113.88, 
113.38, 94.25, 92.38, 92.12, 91.68, 88.12, 86.50, 81.39, 75.05, 70.5 
7, 70.44, 70.11, 69.91, 69.00, 68.78, 68.67, 31.96, 31.94, 29.70, 29. 
66, 29.63, 29.61, 29.48, 29.44, 29.41, 29.38, 26.15, 26.11, 26.09, 2 
2. 75, 22. 73, 14. 19, 14. 17 D 

mtfc&ft* v j ^r- (s, s) -ins £ x*&m\&m (s, s) -2<Dmt *<?u>>wz. 
£5^3, m^nmi&x^? h/^m^tc mi) „ (s,s)-uz&^x^ 

319 nm<Dt°— ? j£-y ^ ; — nm©t°- ?&y$V (y^-U 

^^J--UZ/) ^mcom^h^o &tn, (S,S)-2», 305 nm*5j;r>*357 nm 
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^rM^bfe: (02) „ ^c3tSfcfeiSt*tt^ (S, S)-1T?«463 nm % ^LT(S,S)-2 
5 "TO432 nra-T?feofc 0 

iS^^^Sb^oV^-CW^o (S,S)-l^{b^^l/^^ (2.0X10" 6 M 

^ r. ^\ !7 -r (s, s) -1*3 «fc tf* j ^—^f/v (s, s) -2M R W- 

tLtz.\-5.SW.(D2-T% /-l-^n^V— /^Sr^PUfc^cD, 25 °C-CcD463 nm 

b { £ ^SSfflfetB tCOV^T ^ W b (HI 4.) „ B4(D^77(7)1||«M 
15 JtOtft^Stl 0 / I 5 ^ ^bT^tete^BLfcTS: l/<D^m (X10" 3 
mol/L) T^So HU^V^T, #«(S,S)-l^r, ■ & (S, S)-2^-r o ^9 

tfefel3i£Stii, ^^nK sv(R) =2.2X10 3 M- 1 *5j:t^K sv(s) =2.2X10 2 

^ y (S, S) -2©^3fc^#:^fa:{*^ Zitb^tlK s V(R) = 1. 4 X K^M" 1 

25 *5j;t^K sv(s) =3. TXIOM- 1 -^^^, ^ftte^nflgKJfc*^ b/l^ffll^ 

Tff o /t^SSHife^ M# fofc^m&feWt (^frl^frlK , R) = 1. 2 X lO 2 ]^" 1 ^ 
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,fct*K (8) =3. 0X10M" 1 ) £ J; < (HfeffiSria* Ufco Ufc^oT, ^E/v^f 

5 t4^!7^-Y-(S,S)-l^m5 ! 6S#:©fft«s (S,S)-2fcJt^T^5~10fg*£ 

Ki^SfcO-eabSo ^fEf$fE^^K sv(R) /K sv(s) te, (S,S)-1T* 

ttio-efeu, (s,s)-2T?r±3. 6-efco/t„ k sv(r) /k sv(s) 

* r« s 5 v ^ « (s, s) -l k: *5 ft ^ *° v ^ —3=m<D yf^mm & z ^i^tt 



20 
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m^mm 

1. £*T<£>5£ (I) : 



5 



10 




(I) 



R\ R\ R 5 , R 6 % R 7 , R<\ ^J:U?R 9 « N ^^tltitt, zkSfJK 

15 ^TLTV^T^ £V^p^2~3 0 <Dftt&m7A"*A'& WM^^fl^XV^X 
t> <fcv\^S$i&3~3 0©it7;v^;H, g&g&^LTV^Tfc «fcv\^3&|& 
. 6~3 OcDTU— fc5V>tegm££r^LTV^T& J:V\^|^:7~3 0 
©7 9/v^H^t^> R 3 fc R 4 *5 J^R 7 ^ R 8 « ; e^^tt^'a-bT, 

20 < ;^LTR 10 ^j;riR n lt ^tl«5j[UT N zfcStH^ x 
25 6>«]££*l3, ibfefe&^^^o 
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4. ffif2^^tt^gm*^ N ^f©S; (II): 



TR\ R\ R\ R\ R 6 n R\ R\ *3«fct*R 9 tt\ Ztl^fomiL IT, 
7K*Jg^-, S&SSr^ LTWCfc ];V«1~3 0(DUm,T/V^-;vm, S 
^^bTV>Tfe«fcV^^i6:2~3 0 C9#li£#|TA^/^ IM^f L 




(II) 
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~3 0OT7/^S^t^, R 3 tR 4 ^XUR 7 tR 8 ^ti^ti^^ 
5. £IT©5£ (III) : 
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